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Abstract 

PROBLEM TO BE SOLVED: To obtain a light emitting element having good beam characteristics 
usable for an optical disk or the like, by providing a first wavefront converter for converting a light 
emitting shape into a smaller light emitting shape than its wavelength to emit an output beam. 
SOLUTION: The light emitting element 100 is a so-called 'edge emitting type semiconductor laser". 
The element 10 comprises a wavefront converter 150 provided at its one end face so that an 
evanescent wave can be outputted from its pinhole (h). The element 10 also comprises a highly 
reflecting film 160 having a high light reflectivity at the other end face. The laser beam can be 
converged to a size of the same degree as a diameter of the pinhole (h) by using the evanescent 
wave without necessity of a lens. Accordingly, when the pinhole (h) is disposed near an optical disk, a 
smaller infinitesimal pit (a protrusion and recess form formed on the disk) than a wavelength of the 
beam can be detected or formed, and a super-high density optical disk system can be realized. 
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[0 0 5 2] tu «E«©*<&*4rfiJ/ii"*-3»ft-fc 

v-y 3 yi5 8 1 fc»jCTS£Xfitt}f'Lt>feV\ - 

*BB«<OlRj|Olfi«:flJffl U*^»*»Ctt, Elffrte^l' 
VX5 8 7©E*t*&»< LTSIS^tSOHUfft^^V 

X£-t-*w£&t/\, 

[0 0 5 3] jfclC, *&9}<D?56<omm<DBmzo^X 

ft*-T-©*W*j«&«1-B|-e*>t>, ISlOa (a) tt-t©0f 
ffiia, 1313(b) li-togSifl/^-ygltfcS. 13 

H«f6 l oiit7r^71«-?&f), :oiS 

6 1 0O±l;flCGaN^5'7rl6 1 1 i>mm$ 
tl. $ h IC, Si 0 2 )f 6 12. 613. S i 0 2 

JI6 1 4immznZ>„ :tlf>OSi0 2 Ii^«)S6 

1 2-6 1 414, ^y^i/JCi 9 *K 13® 
(b) {^LTtJ; 0*£'*-9 — ^<0®9rfeT\/^X6 3 0 
SrW^-TSo :0±l;l2iDGaN/^y77i6 15iJ5 
fiJcftJfcj&^i-VS. ;<0^2©^y7ri6 1 5 0figgtC 
SSLTfi, lHlSTft-^-U'>'X6 3 OWBflPSr^L-CTSO 
Il©/<!/7ri6l 1 ^^e^v^/u^g;^ 

ot, #ifit»l2©/<y77l6 1 5tf#&il5. 
[0 0 5 4] ^rcO-hiC, nlG aN = ^^H61 
6. nSGa A 1 Ntyy K/I 6 1 7, n9GaN$$ 
1618, I n G a N#fi*^-#F (MQW) fg^Jf 6 
19, plGaNSSt!6 20 > piGaAlN^7'y 
K16 2 1, nSGaAlNlit'gl6 2 2 > pfG 
aN@6 23, plGaN/pSGaAlN^llfi6 2 
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4«xf:?^-> t ;^^5 o 6 2Sfip 

6 2 6 [4nfl!l®tS, 6 2 7I4S i 0 2 /T i 0 2 
#«JS. 6 2 8f±tf>-*-/uh£:I2:it;fcv'y =>^x-*> 
5. 

[ 0 0 5 5 J #3atoE8iR-ett, v/P=yl6 2 8#fl 
Oftffi^&g|S£ UTflsJBU •^7r-YTS«±ro|HlKT» 

Sf^T-uvX6 3 OKJ: <?, u-f*S:t7 7^7IS 
«ffi»cHx^$ii:5Ci:7)5^Ttgi:/j:5o ^LT, SB 1 Oft 
ffi^&gBT-fcSv'!/ 3y|g6 2 8cDt°v#— /Uh Sr^ U 

5. 

[0 0 5 6] t77'(7S«6 i o<ommmi± 

1 «t 9:*#^cDT\ Mm^^^^Q 3 OOHflngc (N 
A) Sri J:9*#<i-5^t*s-arttt*5. 

3^16 2 8 2JS/£< Tt>, S«6 1 0 J; 9 T'ffl!l<£>3fcco£l 

> Hft?r»5C t t>«r«eT'fcS. 
[0 0 5 7] iSfctw, *«W©*7©*K©»1fcKiolr*T 
ttMi-S. 0 9f±, *aH0$|!7®IOroftKH*>2*g 

**?-©*i^fifc«:*-rBi-e*>*>. mm (a) fi^og 

gB¥BSSiEI, 130 (b) f±-t©A-A* ilrii, 13 
13(c) tt^cftSi^SBOA-A' l*ic»ofc«8t*fttf 
ffl*fs|so^*S:*-f^9 7ia"e*>5. I30coi§3fciil^ 7 

ooi±, mmwcmmi — ifsrx*i-r-s. s-r, isibi 

(b) Sr#USUoo-t(0»fii«3ttco^r«Ri-5t» 
lt7 10l±t77'(7lST'fct) s ;©I«7 10ffl 
±{CG a N^y77i 7 1 1 , nlGaN^y^^M 
7 12, n SG a A 1 N^7y 7 1 3, nSGaN 
m&m 7 14, I n G a N#fi4T-#F (MQW) Jg£ 
S715, plGaNfig7 16 > plGaAlN^ 
7 y KJ§ 7 17, nlG a A 1 N^SfcSfc^Jl 718, p 
SGaN3y?^hS7 19!)W$lXT^5 0 * fc 7 

2oii P mam. 7 2 1 »± n fflim«"e*>5. 

[0 0 5 8] *SI5£^li(C*J^TI4, U— !f*^-©Jt# 
OfflltiSlffittjfifC&ffiSf&gB 7 2 2#Rtt&;h,TV*S. 
ttSDKIAA 7 2 2 fi, Sffiffi<£>tti£<DgB#0 pSG a N^t 

5, -r?it)*>, 0 9 (c) ic^bfcJ;5»c, ^hy-f^ 
fci6, /^-rMCiot, 09 (c) (C^Lfc«J;5 
[0 0 5 9] HI Ott, Z<D&mX#M7 2 21CJ: 9^ 
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[00 60] 110 (a) K^LfctfilKJo^-tfi, 
7fc<o&£gg$£4 9 fc*iB£*«©*$ L©;WS*i,\, -t 

*Sl»^T«3lt-fa. 010 (b) fd*L*:«K:*Jl^TH:, 
010 (c) fc*LfcWcm*Ttt:, Stffi^SI 

[00 6 1 ] *H3t^JcJ:Hfi. &B5^ 

&SB7 2 2 0a*r*&#&ft£LfcfrXKIMi1-5r& 

[00 6 2] ftSKSIA 7 2 2 14, «*.ff % t'-A 

U K-X*«:'>4< +5. -ixicio 

[0 0 6 3] ft:fe\ ~ cD^rj£{C 4 5^(4, tt?tt!glff 
~?Xh7'(7'M%Mf&-1rZ1ttb, nlGaAlNS® 
^*7 1 8fisfci*Ufc«6WT?ttfc^. f * 

[0 064] ftSXjfIA 7 2 2 (DBf&X&b LT 

(4, -f*-vaA£ffj/8i- -5 -r&*p*>, P ® 

GaNifiig7 1 6ld*j-L-C. A (Mgj 

{C^C'CT=-/^SSrJiS-t-Cilc4'9, 0 9 (c) £ 

5 pIG a N^&g 7 16 3: 

[0 0 6 5] *>$Htt, plGaNi$|7 16(DgS 
(H) £ K-XiK^Srolj-T^viiA 

-rs^ttcto-cb, 09 (c) tmm<nm.tjim<nftifi 

^tSpSGaN^ftl? 1 6 
[0 0 6 6] Sfcfc»J©;frfei LT. plGaN$Sg 
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fiSrWLt, 0 8 (c) £Hflt0&ft*0£M&&?r 
tip SG a Ni£iSJl 7 1 6 Sr^-t"5 £ t 3„ 
[00 6 7] St, ^Ofi?iJ-e(4pSGa N«&® 7 1 6 
©«tt**»fcS*Tv^5a«. SttJi7 l 5©ffifet^Sr 
^-fk$-frTt)fi^ri:J4V>5 SSTfcfcH. $f>£, pSJ 
io G a A I 7 7 Kl 7 1 7 ©fifctf ?r^|;^^t 
Tt>&<, *fcf±, >£$>Ji7 16i?77 KS7 1 7© 

[00 6 8] *ISW©|g8©||ffi<D^li{CO^-C 
01 114, *«£<Dj^ OlOBBABlCHfrS 
«3t*T-®«0»«j«S:*i-«»H-<?a!>9. H10 (a) l± 
^<Z)5gB¥SSg|0. 1130(b) I4*-<0A-A* Hl$rE 
0, mm (c) l4>gj£/iiS3gBcDA-A' »KlfBofc«tt 

*st/sST*o^-*^a-t-^7 70-efc5. iU0<£>3g}fc 

3f ^ 8 0 0 (4, 0 9 ICS Ltz&ftm* 7 0 0 cO^ttHttfflfl 
20 ro*gffi{ct°v^-/uhtr^r1-5&ffi^«^58 3 OfcRtt 

[0 0 6 9] &ytm*8 0 0©flJrfl5*36&i? 

14, H9fcBBLTlfr34Lfct>©fcK«^*3W^flM>fc 
t&IHf4«B&-*-5. 

[0 0 7 0] *mt»«K*iV^-Ctt, 3H3»fc*fiffi£SI 
SB 7 2 2 U 8tffi^tfc8B8 3 0©^*- /Hi £• 

K»03S*Sr±ff5fc*Jcj4, 010 (b) {c^Lfc4 
30 5 lc*ffiU:i»«[3t***SiiS 4 5 7 2 

2 L i 3 t U\ 

[00 7 1] *HifiJgfl8Jc4ttf4, »iBifelta© u— if 

[00 72] *«W<0^9«7>3llfi<D^|j8^CO^^T 

5%3t^^^S:Si-SBS»fffi0-efe5. C©»f®0 
(4, IS3t^<0#S|g^[fii{cafti|t) Lfc0-Cfe5. 
40 |^)0tc*ji,>T(4, IS^tSl 1 1 8©_hTte»fflRl*e»*b 

ta*-e*3£-?fl5*ttSJ:9fc**J-e*>5 0 I83t*l 1 

i 6-e^$^^3tf4, ffisitasi i 3 o t&ffi^as 

112 8 iCf^tSl, iUSJtJBIl 1 3 1K4 9KI* 
^HT, ^ffi^MSBl 1 2 8rtt^$ixfetr>'*-/u 
htJ:or8i9tiJi--i:as-e#5 0 -co^, BSltffltl 

1 3 i (44 s8mm\zimLxmit>tiiz¥m#m±\z 
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i o o 7 3 ] eh 3 *mm&m(omMM&&-wm 
»fffi®-efc-5. i30Kjav>-ct>. igftJiwiTfcssis: 

t'H«S&Lfc 0 01 2(0^^^ tit, ttllOlt 
JniLfci^yXi 2 2 9<o±fc, t°>-/-K— /uh Sr^rrs 

m®.m 1228 sr^j* Lfrmm&m-t ttsmmmm 

izXtitt, uyXi 2 2 9 Sr^lltSCirtcJ: >? . fy* 
[00 74] M&M&^m Loo*^^(Dlft© 

*taa^— !f^»ffi3B3tffli — ifOJIHMPRSrt:, -Weil 

[0 0 7 5] ggtgt LtIV^:t©ft5t,© 

Xf£. *fc**/U, MgO, ScAlMg0 4> LaSr 
Ga0 4> (LaSr) (A 1 T a ) O3& £<Z>Jfi*tt£ 
tf«\ SiC> Si. GaN/ t ei'(0^mttS«t>(H«(C 

[0076] sfc. «raLfc*ffi»aau— jf-^ai** 

SU'— J*©tefct>» SSffi^tUaLED (light emitting 
diode :3Bjt^*— K) ^ffi^ifcSL E Dfcffl^T fe 

[0 0 7 7] 

[0 0 7 8] -fteibh, Z'^-fc—fr&frVT^s^-y-e 

f-'fXH. ^jfe©D VD-^7i>W 1 057© 1 JWTir-t - 
5 3. fo»*iLt, «*ODVD^? 

a© i o ofcaiwreatsifctfraffli***©*^ 

[0 0 7 9] ttJHMfclCfcS l"^X^©t>©© 

[0 0 8 0] JU±i$£LfcJ:5»C, **WtJ:4xli. 

[BnB©ffi¥&t!l9§] 

[0i] *&m<Dmn<oj&mztat>z&itm*t:&-fiBt 
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B&0-?$>3, RIB (a) »±«36* : f-0¥aoBI. 130 
(b) fi^(DA-A' I&»fffi0-efc5 o 
[0 2] ->y =>©3t!»iR«*©«*«#ttS:*r^9 

[®3] *&w<Dm2<DnMBmi l zmt>zmytm*<nm 

SMMJ«:*-*-*WiaT**;5. 
[04] $2^^ffi<D$&ft$&i-«B&B-?*>5. 

[05] *&wv>m3<Dmm(Dtemi l cmt>z&ftm*<o 
[0 7] *&w<Dm5?>mMBmi l zf!Mt>%%ft l m*<DM 

lS#J5£;$:*i-0T*fc»3, 130 (a) fi^:©»fffi0. 130 
(b) fi-t©ggB£Effi0T-*>3 o 

[08] *&m<Q$!i6<D?mBwuz&t>z&ytm?<D%L 

l&^S:^i-0t?fct), 130 (a) tt-?:©#rS0. (30 

(b) tt-t<o5fjB53pas^^-vig-e*>«. 

[09] **W©3B7©mt»*fcB8i35«j|£3|f^-©* 
IMfj*S:*-fB|-C4>«J. 130 (a) Wt-t©5«¥ffia» 
20 m % pna (b) li-tOA-A' HWfS0, 130 (c) [± 
j£«JiaiSg!3©A-A' Htc»ofcS0t*&VfflSr*o» 

[010] ftS^mSB7 2 2J=J:!)*aE3tasaSf4ixa 

[0ii] *«W«o^8coHifi^is^ggfc>5i8)t3fl^-© 

StBWf^Sr*i-0-e*>9, 130 (a) ^ (Omn^-mm 
ttBL 130 (b) f4*©A-A* JftWrBBK 130 (c) 

30 [012] *&m<nm 9 ©3E»©«J|||ci»*»S3l36*^- 

[013] *wmm<o$mm*&-pm6$\mm'Qh 
[^■g-wtftw] 

1 0 0, 2 0 0. 3 0 0, 400, 500, 6 00. 7 
0 0, 8 0 0 ftftm* 

101, 210, 450, 570. 610, 710 S 
« 

102, 211, 451, 571. 611. 615. 7 
40 11 s<y7 7 m 

10 3 i?iaAy77l 10 3 

104. 213, 453, 573, 616, 712 n 

105, 214, 454. 574. 617, 713 n 

106, 215, 455, 575. 618. 714 n 

107. 216. 456. 576. 619. 715 m 
so 108. 217.457, 577. 620,716 p 
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109, 218,458, 578,621, 717 p 

110, 219, 459,579,622, 718 « 
111,220,460,580,624,719 p 
l l 2 SSSpI^^^ hJi 

130, 223,464, 584,625,720 p 



(10) 

140, 224, 465, 585,626,721 n 
150,225,466,586,62 8,722 & 
15 1 

1 6 0, 2 2 1 WiBLMm 

46 3, 58 7, 63 0, 830 ^2<0jSS^»g|J 
h b° 
w !7-f T 



[mi] 



[HI2] 
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SI02 



p-GaN 11 
p-AIGaN 1 

MOW 107 
n-AlGaN 1Q& 
140- 



(b) 



^140 



130 



>i02 

^112 P*-GaN 
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— , ^104 
rr-GaN 
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-102 GaN 
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400 500 500 700 
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(13) 

(72)3§91^ # 1*3 IS F? — 5F041 AA06 CA04 CA05 CA12 CA13 

W^JIimjIIWrtf^E/jNfSimSBTl CA14 CA33 CA34 CA40 CA46 

a^^W^B^irV^-- F*J 5F073 AA09 AA20 AA45 AA65 AA74 

AA83 AA85 AB17 AB25 AB26 

BA06 CA07 CB05 CB20 DA05 
EA29 



